Popularitas Rokok elektronik telah meningkat secara signifikan selama dekade terakhir, dan memiliki potensi untuk menggantikan rokok tembakau. Aerosol yang diproduksi oleh Rokok elektronik mengandung karbonil reaktif dan radikal bebas, menginduksi stres oksidatif dan menyebabkan peradangan, proliferasi, dan kerusakan sel. Stres oksidatif ini dapat dilihat melalui tingkat malondialdehid (MDA) di dalam tubuh. Tingkat MDA mungkin dikurangi oleh aktivitas antioksidan dalam ekstrak bawang putih tunggal. Tujuan dari penelitian ini adalah untuk menganalisis perbedaan tingkat MDA empat kelompok perlakuan. Dua puluh delapan tikus putih dibagi menjadi empat kelompok dan tiga diantaranya dipapar oleh Rokok elektronik. Penelitian ini menunjukkan bahwa tingkat MDA tertinggi (7,179 nmol / ml) ditemukan pada kelompok yang dipapar oleh Rokok elektronik tanpa pemberian ekstrak bawang putih tunggal. Tingkat malondialdehid dapat dikurangi hingga 3,715 nmol / ml oleh aktivitas antioksidan dari kelompok yang dipapar oleh Rokok elektronik bersama ekstrak bawang putih tunggal dengan dosis terkecil. Rata-rata tingkat MDA dalam kelompok dengan dosis ekstrak bawang putih tunggal terkecil lebih rendah daripada kelompok kontrol. Jadi, dapat disimpulkan bahwa menggunakan ekstrak bawang putih tunggal kurang dari 0,05 gram / hari dapat memulihkan tingkat MDA ke keadaan normal (4.210 nmol / ml).
INTRODUCTION
Electronic Cigarette (E-Cigarette) is a kind of vapor product consisting of batterypowered device, heating element, and solution in the cartridge or commonly called E-Liquid (Flora et al, 2016) . E-Liquid contains nicotine, water, propylene glycol, glycerin, and fluxes derived from tobacco, also contains chemicals flavoring to make good smell of the smoke which is produced by E-Cigarette. The heating element in E-Cigarette vaporizes E-Liquid in the cartridge, and produces aerosols in both liquid and gas phase. Aerosols which is produced by E-Cigarette contains flavor and nicotine, and the users which used to inhale and exhale of this aerosols, called "vaping".
One of major health concerns using E-Cigarettes is the toxic emission content in E-Cigarettes named carbonyl compounds such as formaldehyde, acetaldehyde, and acrolein. The other E-Cigarettes contents reported as free radical speciments are polyaromatic hydrocarbons, carcinogenic nitrisamines, and some toxic metals such as cadmium (Cd), nickel (Ni), and plumbun (Pb) (Taylor et al, 201) . Iskandar et al (2016) explains that aerosols exposure causes epithelial pseudostratification and goblet cells development that produce mucus, ciliary cells, and basal cells. Based on the studies of in vivo airway epithelial cell caused by E-Cigarette exposure which is containing aerosols. These results can be used to identify the toxicity mechanism due to aerosols exposure, when the respiratory epithelial cells response the stimulant (aerosols exposure) and produce various mediators that can affect the airway of epithelial cell system (Iskandar et al, 2016) .
Most E-Liquid (99%) contain nicotine, so "vaping" exposes its users to the effects of nicotine toxicity such as cardiovascular disease, activating carcinogenic pathways including proliferation, angiogenesis, apoptotic suppression, and promotion of cell motility (Alexander et al, 2015) . Aerosols that contain reactive carbonyl and free radicals, are also capable in the inducing oxidative stress such as inflammation, proliferation, and cellular damage (Bitzer et al, 2017) .
Oxidative stress is an imbalance condition between the number of free radicals and antioxidants in the body (Werdhasari, 2014) . Oxidative stress can be seen through the concentration of Malondialdehyde (MDA) in the body (Bhandari, 2012) .
MDA is an aldehyde compound derived from lipoperoxidation and produce additional covalent substances that can damage proteins, and its accumulation will also damage tissue (Traverso et al, 2004) .
Oxidative damage in proteins can occur through an indirect mechanism involving the production of aldehydes which is 
RESULT
The average of Malondialdehyde (MDA) levels in this study can be seen in the distribution table below: Based on the comparative statistical test between group I and group III, it was found that there were differences of MDA levels in both groups. The results showed that using solo garlic extract with the smallest dose had significant effect on decreasing MDA levels. The average comparison for both groups showed that MDA levels in group III (3.715 nmol/ml) was lower than in group I (4,210 nmol/ml).
DISCUSSION
Solo garlic extract lower than 0.05 gram/day to restore MDA levels as normal as in group I (control group).
The results are in accordance with the theory that the active ingredients contained in E-Cigarettes can induce levels of Reactive Oxygen Species (ROS), Reactive Nitrogen Species (RNS), and acetaldehyde compounds commonly called free radicals.
Free radicals have very unstable characteristics, and are able to interact in a complex biological system to trigger oxidative stress when neutralizing or antioxidant molecules cannot fight free radicals (Bello et al, 2017) . Reactive Oxigen Species (ROS) that trigger oxidative stress are formed in the human body in: cytosol, mitochondria, lysosomes, peroxisomes, and plasma membranes that eventually lead to neural and cellular damage (Khajehnasiri et al, 2013) . Khajehnasiri (2013) (Sahu et al, 2013) .
Antioxidants are divided into two systems: enzymatic and non-enzymatic systems. The enzymatic system involves those enzymes which are produced by the organism itself, such as Superoxide Dismutase (SOD) and catalase (CAT). SOD acts as a defense system while CAT acts on hydrogen peroxide (H2O2) (Sahu et al, 2013) .
Based on these analyzes, high levels (Sahu et al, 2013) .
Solo garlic has the lowest IC50 value, compared with other types of garlic. This explains that solo garlic has better antioxidant power than the other species of garlic (Prasonto et al, 2017) . Secondary metabolites in solo garlic form a complex chemical system as a self-defense mechanism from damage caused by microorganisms and other external factors (Hernawan and Setyawan, 2003) . The most well-known organosulfur compounds in solo garlic is Allicin, which is produced when this substance is crushed.
Allicin is an active biologic component produced by the interaction between non-protein amino acids (Alliin) and enzyme amino acid (Allinase) (Rahman et al, 2012) . Allicin and its derivative compounds will be metabolized to Alil 
